Introduction and aims: Osteoporosis is a common multifactorial disease in postmenopausal women. This study aimed to investigate the association between the g.27563G>A osteoprotegerin (OPG) genetic polymorphism and bone mineral density (BMD) and osteoporosis. Methods: A case-control study was carried out in 435 osteoporotic postmenopausal women and 442 age-matched healthy controls. The BMD at the femoral neck, lumbar spine (L2-4) and total hip was assessed by Norland XR-46 dual-energy X-ray absorptiometry. The genotypes of the g.27563G>A genetic polymorphism were detected by created restriction site-polymerase chain reaction and verified by DNA sequencing methods. Results: We detected that the g.27563G>A genetic polymorphism was a nonsynonymous mutation that resulted in an arginine (Arg) to glutamine (Gln) amino acid replacement (p.Arg333Gln). Significant differences were found in the BMD of the femoral neck, lumbar spine (L2-4) and total hip and different genotypes of the g.27563G>A genetic polymorphism. Subjects with the genotype GG had significantly higher BMD values than those with genotypes GA and AA (P < 0.05). Conclusion: Our data indicated that the A allele of the g.27563G>A genetic polymorphism in OPG could be associated with lower BMD values in Chinese postmenopausal women and that it might be a risk factor for osteoporosis. Introduction and aims: To assess the peri-articular lymphatic function at knee and ankle joints of normal ovine using an Indocyanine Green NearInfrared (ICG-NIR) Imaging system Methods: ICG was injected into the ankle and knee joints of two normal ovine, the hind legs were illuminated with a 780-nm NIR laser to record the movement of ICG dye from the joints to the upstream regional lymph nodes. The trafficking and clearance of ICG and lymphatic pulses were assessed. When the animals were euthanized, their lymphatic vessels and lymph nodes were dissected under NIR guidance after intra-joint injection of ICG and Evans blue dye. The location of lymphatic vessels that drained ICG was examined.
Introduction and aims:
To assess the peri-articular lymphatic function at knee and ankle joints of normal ovine using an Indocyanine Green NearInfrared (ICG-NIR) Imaging system Methods: ICG was injected into the ankle and knee joints of two normal ovine, the hind legs were illuminated with a 780-nm NIR laser to record the movement of ICG dye from the joints to the upstream regional lymph nodes. The trafficking and clearance of ICG and lymphatic pulses were assessed. When the animals were euthanized, their lymphatic vessels and lymph nodes were dissected under NIR guidance after intra-joint injection of ICG and Evans blue dye. The location of lymphatic vessels that drained ICG was examined. Results: ICG-NIR detected two lymphatic vessels efferent from the ankle joints toward the popliteal lymph nodes and lymphatic pulses. After ICG was injected directly into the joint synovial space, the ICG signal accumulated at the site of injection, peaked at 24hours and decreased thereafter. At 72 hours, more than 90% of injected ICG was disappeared from the joint. The optimal exposure time for NIR laser is around 50ms to 100ms. Lymphatic vessels efferent from the knee joint were embedded in soft fat tissues and hardly detected by NIR without dissection. Conclusion: Our findings suggest that ICG-NIR can be used to assess the lymphatic draining function in ovine joints, which provides critical information for its potential use in joints of patients with arthritis. Introduction and aims: To explore the feasibility and repeatability of diffusion tensor imaging (DTI) and diffusion tractography (DTT) on the anterior cruciate ligament graft after reconstruction and determine the fractional anisotropy (FA) and apparent diffusion coefficient (ADC) values. Methods: Twenty-two patients with ACL reconstruction operation were scanned by 3T clinical MR scanner. The fiber tracking and other post-processing steps were carried out twice by a radiologist on the workstation and repeated by another radiologist. Diffusion tensor metrics of different parts of the grafts were determined with region of interest (ROI)-and fiber tractography (FT)-based measurements and the intra-and inter-observer measurement variance were calculated. Results: Tractography illustrated nicely the 3D courses of the graft in all 22 cases. The mean FA value of the intra-tunnel part was significantly higher than that of the intra-articular part, whereas the mean ADC value of the intra-tunnel part was lower than that of the intra-articular part. According to two-sided paired samples Student's t test, the intra-and inter-observer measurements correlated well. Conclusion: DTI and DTT can be used to visualize the ACL grafts and can provide additional information over standard morphologic MR imaging. Introduction and aims: The objective of this study was to evaluate the effect of the early icaritin treatment on uterus, trabecular microarchitecture and bone biomechanics in adult ovariectomized (OVX) mice. Methods: Thirty 3-month-old female mice were sham-operated (Sham, n Z 10) or ovariectomized (n Z 20). Ten OVX mice were subjected to icaritin treatment (ICT, 160mg/kg/d) at 3 days after operation, and the vehicletreated Sham and OVX mice served as corresponding controls. Both icaritin and vehicle treatment lasted for 10 weeks. The uterus indexes were measured and the trabecular architecture and biomechanical properties of the 5 th lumbar vertebrae were analyzed with micro-CT and mechanical testing, respectively. The uteruses and decalcified femurs were then embedded in paraffin and sectioned for histopathological examination. Results: Compared with the Sham group, the uterus indexes reduced significantly in OVX and ICT mice, with no significant difference between OVX and ICT mice. Histopathological examination of uterus showed a thinned endometrium with atrophic glands in OVX and ICT mice. Micro-CT analysis showed that the bone mineral density, bone volume/tissue volume, trabecular number and trabecular thickness of the 5th lumbar vertebrae all decreased significantly, and the trabecular separation increased in OVX mice. Mechanical testing showed that the biomechanical properties of the 5th lumbar vertebrae in OVX mice reduced, including the sectional elastic modulus, the maximum failure force and the energy absorbed until failure. Histopathological examination of femurs showed thin and spaced trabecular bone accompanied by increased bone marrow fat content in OVX mice. However, these osteoporotic phenotypes were rescued in ICT mice. Conclusion: Icaritin can prevent OVX-induced osteoporosis in mice, without hyperplastic effect on uterus.
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Introduction and aims: Bone possesses high fracture strength and toughness. Simultaneously, it is also relatively light. The excellent mechanical and physical properties of the bone are highly related to its elaborate microstructure refined by nature over many centuries. The detailed research on bone microstructure and the relationship between the microstructure and the properties of the bone can reveal the mechanism of strength and toughness as well as light-weight of the bone. Methods: In this study, the hierarchical porous microstructure of a shankbone was first analyzed by a scanning electron microscope (SEM) under different scales and directions. Then an image processing with a higher gray-scale resolution was used to analyze the SEM images of the porous microstructure of the bone under different scales. The porosity at different locations of the bone under different directions was identified. Lastly, the number and size of pores and density of the bone along different directions and under different scales were investigated by a MATLAB program.
Results: It was revealed that the bone was a porous bioceramics composite with particularly porous microstructure which varied by different scales, location and direction. It was indicated that the number and size of pores and density of the bone varied with the observed locations, directions and scales.
Conclusion:
The polynomial expressions for the number and size of the pore and density of the bone are fitted from the relation curves between the number and size of the pores and density of the bone and the locations, directions and scales, which reveals the hierarchical porous microstructural characteristic of the bone. Introduction and aims: The mechanical behaviors of the bone, such as fracture susceptibility, are closely related to the microstructure of the bone. Therefore, the investigation on the relationship between the mechanical behavior and the microstructure of the bone is important. This investigation used the experiment and models of microscopic mechanics. The combination of the experiment and analytical models at microscopic scale could provide a fair understanding of the mechanical behavior of the bone. Methods: In this work, the observation of scanning electron microscope, nanoindentation technique, hierarchical-model analysis and finite element computation at microscopic scale were used to investigate the relationship between the mechanical behavior of a cortical bone and its microstructure, such as its porosity, density and the direction of the hydroxyapatite-fiber sheets. In the hierarchical-model analysis, the osteons in the cortical bone were first considered as hollow fibers and the interstitial bone as matrix,
